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FOREWORD This Indian Standard ( Third Revision ) was adopted by the Bureau of Indian Standards, after the draft finalized by the Steel Castings Sectional Committee had been approved by the Metallurgical Engineering Division Council. This standard was first published in 1968 and subsequently revision is mainly to incorporate additionally the applicable draft ( taper j, so as to make it a comprehensive standard, ting the dimensions of steel castings. revised in 1976 and 1986. The present machining allowances and permissibie covering at one place all aspects affec-

Normally tolerances are specified for all important dimensions on the engineering drawings. The deviations specified in this standard relate to untoleranced dimensions of unmachincd sand and shell moulded castings. Futher machining allowances are to be added for outside dimensions and subtracted for internal dimensions. These machining allowances should not be less than the minimum machining depth necessary, plus the negative deviation in the case of outside dimensions and the positive deviation in the case of internal dimensions. In the preparation i) ISO/CD ii) Czech of this standard, assistance has been derived tolerances from the following and machining publications: allowances'.

8062 Casting Standard

System

of dimensional standard'.

CSN 014470 `Accuracy

Attention of the purchaser is invited to the fact that permissibe deviations on untoleranced dimensions vary depending upon whether the concerned steel casting involves shell moulding or machine moulding or hand moulding; so also the permissible machining allowance and draft. Apart from following the useful norm of specifying tolerances as well as permissible allowances on all important dimensions, the purchaser is advised to also stipulate in the drawing or in the enquiry and the order, the class of dimensional deviations, machining allowances and draft that he would like to be followed that is whether class lA, 1 or 2.
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Indian Standard

DEVIATIONS ON UNTOLERANCED DIMENSIONSANDMASSOF STEEL CASTINGS ( Third Revision )
1 SCOPE 2.1.2 Overall Dimension The largest measurable dimension of a casting or a particular part of a casting in which the nominal dimension is located. The overall dimension is to be considered in a plane normal to the nominal dimension ( see Annex A ). 2.2 Types of Dimensional Deviations 2.2.1 Positive deviation is the difference between the maximum permissible dimension and the nominal dimension. 2.2.2 Negative deviation is the between the minimum permissible and the nommal dimension. 2.3 Machining Allowance difference dimension

1.1This standard covers the following:
1.1.1 Permissible deviations on the untoleranced dimensions and mass of sand and shell moulded steel castings ( see Tables 1 to 7 ). It consists of the following 3 classes of deviations: Class IA Class 1 Class 2 Deviations for steel castings involving shell moulding Deviations for steel castings involving machine moulding Deviations for steel castings involving hand moulding

may be allowances that 1.1.2 Machining provided on faces which are subject to subsequent machining ( see Tables 8 and 9 ). 1.1.3 Permissible ( see Table 10 ). draft that may be provided

1.2 The method of classification of steel castings based on whether they are made by shell, machine or hand moulding as given in 1.1.1 would also apply for the purpose of 1.1.2 and 1.1.3. 2 TERMINOLOGY 2.0 For the purpose of this following definitions shall apply. 2.1 Dimensions 2.1.1 Nominal Dimension The dimension prescribed on the production drawing to which deviation is to be applied ( see Annex A ). 2.1.1.1 If the surfaces influencing a dimension are not provided with machining allowances, the nominal dimension of the final casting is the dimension specified in the drawing. 2.1.1.2 If the surfaces influencing a dimension are provided with machining allowances, then the nominal dimension on a casting is equal to the total of the dimension given in the machined component drawing and the relevant machining allowances. standard, the

This is the stock of extra material, which is provided on the relevant surface of a raw casting, on removing which, in the process of machining, the casting would attain the finish machined dimension shown in the drawing of machined component. Provision of machining allowance, and the consequent machining, are necessary wherever the `as cast' dimensional tolerances that are attainable are not close enough for a given application and require improvement by the process of machining. Machining is sometimes also done to enhance the `as cast' surface finish or to alter the shape of a casting to suit a particular application. 2.4 Draft Draft is the taper that is necessary to be provided in case of all vertical faces ( faces perpendicular to the parting plane ) in a pattern to facilitate its withdrawal from the mould. While `draft' is ordinarily understood to mean the taper provided in the patterns or core boxes for the purpose of this standard `draft' shali mean the taper found on the casting faces, which may result from either the draft in the patterns/&ore boxes, or from any other process variations.

IS 4897 : 1994 3 PERMTSSIBLE DEVIATIONS ON

DIMENSIONS 3.1 Permissibe deviations on the nominal dimensions of a casting shall be as given in Tables 1 to 3 respectively for the partkdar class of accuracy. 3.2 Total change in a nominal dimension due to

shift of cope and drag, change in geometrical shape or profile, warpage, rough surface, etc, and other reasons should not exceed the permissible deviations indicated by the respective class of accuracy. The same deviations shall be applicable to cover warpage or nonconformity with a given profile.

Table 1 Permissible Deviations on Untoleranced Dimensions for Steel Cartings, Class of Accuracy 1A ( Chuses 1.1.1, 3.1 and 6.1 )
All dimensions Nominal Dimensions GA Up to5 cP Yl%o including 6 (1) a :: 30 1:; 315 500 (2) 106 18 (3) 10.30 c Over 6 %d!" including 10 (4) f0.30 LEO* 30 in millimetres. Overall Dimenslons of Rough Casting L --Over Over Over Over Over 80 315 18 180 ";b" ;J; % zdf % % %Y including including including including including including 500 30 80 180 315 18 (5) f0.30 zto.30 *to*30 (6) zto.35 f0.45 f0.50 f0.60 (7) HI.45 Mb50 fO.60 *o 15 *to90 I (a) zko.60 to.75 *0*90 l090 fl.20 fl.30 z (9) *o*ao *1*00 fl.00 fl.20 fl.30 fl.50 zt1.70 00) Ztl.00 f I *20 *1.30 fl.50 fl.70 *2.00 l2.00 52.50 -

Over $O$ including 750 01) zkl.25 il.50 fl.50 fl.75 f2.00 f2.50 f2.50 Zj2:G

`s8
180 315 500 750

x
_ -

1
-

1
I -

-

I -

Table 2

Permissible

Deviations

on Untoleranced Dimensions for Steel Castings, Class of Accuracy ( CZuuses 1.1.1, 3.1 and6.1 )
All dimensions
in millimetres.

1

Nominal Dimensions

of Rough Casting -w cOver up to up to and iuc]ud_ ing
18 (1) 6 10 18 30 80 (2) 6 10 18 30 (3) *O-6 f0.8 f 0.8 -

_A__,Over 18 up to and including
30 (4) f 0.8 rtO.8 * 1.0 zk1.2

Overall Dimensions Over 180
UP to

"3'0 ",",`d" including
80 (5) f 0.8 ho.8 * 1.2 a1.5

Over 80 up to and including
180 (6) t d-8 f1.0 f 1.5 t1.5 f 2.0 f 2.5 -

Over 315
UP to

Over 500
UFJ~"

Over 800
"a",;

Over 1250
UP:

Over 2000
UP;0

Over 3 150
UP to

3 Over 5000
":I2

and including
315 (7) f 1.0 f 1.5 f 1.5 f 2.0 + 2.5 f 3.0 f3.0 _ _

and including
500 (8) f 1.5 f l-5 f2.0 f 2.5 * 3.0 f 3.5 f3.5 & 4.0 _

includ- including ing
800 (9) + 1.5 f2.0 i2.5 i 3.5 f 3.5 f 4.0 f4.0 f 4.5 f5.0 1 250 (10) f 2.0 f 2.5 f 3.5 f 4.0 f 4.0 f 4.5 f 4.5 f 5.0 xt5.0

including
2 000 (11) f 2.5 f 3.5 f 4.0 f 4.5 f 4.5 f 5.0 f 5.0 f 5.0 rt5.5 f 6.0 f 7.0 c

in&ding
3 150 02) f 3.0 f 4.0 f 4.0 f 5.0 f 5.0 f 5.0 f 5.5 f 6.0 f 6.0 i 6.0 f 7.0 f 8.0 --

and including
5 000 (13) * 4.0 i4.0 * 5.0 f 5.0 f 5.0 * 5.5 f 6.0 i 6.0 f 6.0 f 7.0 f 8.0 * 9.0 i10.0 -

including
8 000 (14) * 4.0 f 5.0 f 5.0 f 5.0 f 5.0 f 6.0 f 6.5 f 7.0 f 7.0 zt 8.0 f 9.0 f 10.0 f 11.0 f 12.6

80
180 315 500 800

-

-

f 1.5
_ _

180
315 ,500

800
1250 2000 3150 5000

1 250
2000 3150 5000 8000

_ _ _

_

_.
_ _

__ -

_

-

-

f 5.5
-

2
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Table 3 permissible Deviations on IJntoleranced
All dimensions Nominal Dimensions of Rough Casting o"G-*v'i;;J inchding 18 Uint; including 30 (4) f l-0 f rt 1.0 1.5 c I _ Ulntp UP to UtnF UP to UP to up to and and and and inclu- inclu- inclu- inclu- inclu- including d;;$ d;;; d&g d8i&g ding 80 1 250 (5) zk 1.5 (6) f I.5 (7) (8) f 1.5 k2.0 (9) *2.5 (10) f 3.5 up lo and including 2000 (11) i 4.0 f 6.0 7.0 5.0 f 8.0 f 8.0 i 8.0 f 8.0 f 9.0 & 9.0 * 10.0 _ 2000 ua$cJ including 3150 02) f 5.0 f 9~6.0 6-O 7.0 z!z8-O f 8.0 -kg*0 f 9.0 f 10.0 f 10.0 3150 ua$J 5000 UP to and incluincluding ding 5000 8000 03) f 6.0 f + 7.0 6.0 8.0 f 9.0 f 9.0 f 10.0 f 10.0 f 11.0 zt Il.0 (14) f 7.0 8000

Dimensions

for Steel Castings,

CiaSS of Accuracy 2

( Clauses 1.1.1, 3.1 and 6.1 )
in millimetres.

Overall Dimensions

(1) ::6 30 80 180 315 500 800

(2) 6 :: :8 180 315 500 800 1250

(3) i! l-0 f 1.0 I z ,-

(15) f 7.0

f f 1.5 2.0 fff 1.5 2.0 2.5 ff f 2.0 2.5 3.0 ff f 2.5 3.5 4.0 ff 4.0 3.5 5-O f f 4.0 5.0 6.0 f 2.5 f 3.0 f 3.5 f 4.0 f 3.5 f 4.0 f 5.0 zk4.5 f 5.0 f 6.0 rt f f f f 5.0 6.0 6.0 7.0 7.0 zk 6.0 f 7.0 f 7.0 f 8.0 f 8.0 kg.0

* f 8.0 7*o 9.0 f z 1Ok ;`8 zk 10.0 f 10.0 f 11.0 f 11.0 * 12.0 f 12.0 xt 10.0 f 11.0 f 11.0 f 12.0 f 12.0 f 12.0 t f 14.0 16.0 f 18.0

;250;~ 3l5050()0 :(-J&8" -

-------___---_--

f 11.0 1290 f i 12.0 13.0 f 12.0 14.0 f 15.0 f 16.0 -

*`".O,";;.X -

Table 4

Permissible

Deviations

on I!ntoleranced

Wall Thickness Of steel Castings

( Clauses 1.1.1 and 3.3 )
All dimensions Overall Dimensions of in millimetres. Permissible %lass Max (1) up to 500 (4) (2) (3) to 10 f 1.20 f 1.5 10 to 30 * 1.20 f 2.0 30 to 50 -f 1.70 f 3.0 50 to 80 * 1.70 f 3.0 80 to 120 f 2.00 f 3.5 CY$er 500 to 1 2501) to 10 f 2.0 10 up to and iccl 30 f 2.5 up Over 30 50 up to and incl 80 50 * f 3.0 3.5 Over 80 up to and incl 120 f 4.0 Over 1 250 to 2 500 Up to 18 f 3.0 Over 18 to 30 f 3.5 Over 30 to 50 i f 4.0 Over 50 to 80 f 4.5 Over 80 to 120 f 5.0 Over 2 JO0 to 4 000 Up to 18 f 4.0 Over 18 to 30 f 4.5 Over 30 to .50 f 5.0 Over 50 to 80 * 5.5 Over 80 to 120 f 5.5 Over4000 Up to 18 Over 18 to 30 Over 30 to 50 Over 50 to 80 Over 80 to 120 1) For overall dimensions in the range - over 500 to 750 mm -the permissible deviations under Class the corresponding thickness shall be higher by 25 percent than those specified for the Overall dimension 500 mm. up Over Over Over Over up Over f f f f * f f (5) 2.0 3.0 3.5 4.0 4.5 3.0 3.5 1A Nominal Thickaess of Cantlngs Deviation 1 Class 2

CMtlag

c

Class

\

;t:; f 5.0 * 4.0 f 4.5 t 5.0 f 5.5 f 6.0 f 5.0 f 5.5 f&O f 6.5 f 7.0 f 6.0 f 6.5 f 7.0 f 7.0 f 8.0 1A for up to

3.3 Permissible given

walls, ribs and webs for Castings may be
in Table 4. DEVIATIONS ON MASS mass

deviations

on the

thickness

of

6 DXAMETER

AND ROUNDINGS

8s

4 PERMISSIBLE

4.1 Permissible deviations on the castings shall be as given in Table 5. Table 5 Permissible Deviations Steel Castings ( Clauses
Nominal Mass of Casting ( kg )

of

on Mass of )

6.1 For the outside and inside diameters and also for the roundings ( outside and inside radii ) the deviations given in Tables 1, 2 and 3 shall apply? For reasons of casting technique, the designer shoiild consider the minimum dImen= sions specified in Table 7 for inside rounding. If thti actual iadii fall short of the minimum dimensions specified ila Table< 7 the inanufacturer may use his discretion to increase the diameter of roundings appropriately to avoid cracking. 6.2 Where the internal corner is formed by the joining of two parts of a castings of unequal thickness, the permissible radius of rounding is taken to be that applicable to the average thickness of the two joining parts. 7 MACHINING ALLOWANCES machining given in

1.1.1 und4.1

Permissible Deviation on Mass, Percent
r_--A--)

Up to 25 Over 25 Over 50 up to 50 up to 80

Class IA f 3.0 f 2.5 f 2.25 -. -

Class 1 f 6.0 f 6.0 -+ 6.0 f 5.5 f4.5 -

Class 2
f 7.0 f 7.0 f 7.0 f 6.5 f 6.0 f 5.5

Over 80 up to $00 Over 500 up to 2 000 Over 2 000

7.1 The maximum permissible allowance per surface shall be Tables 8 and 9.

as

4.2 The nominal mass of a casting shall be deemed to be the average of the actual masses of a batch of castings, all of which have dimensions within the permissible deviations. 4.2.1 By prior agreement, the purchaser and the manufacturer may choose a different basis of defining the nominal mass, and also decide what will constitute a batch of castings. 5 PERMISSIBLE DEVIATIONS TO-CENTRE DISTANCE ON CENTRE-

7.2 While the values given in Tables 8 and 9 are the maximum as far as the manufacturing foundry is concerned, it is open to the purchaser to specify higher machining allowances, if he so desires, at the time of enquiry and the order. 7.3 The interpretation of providing machining allowance, and its relationship with the casting tolerances ( as specified in Tables 1, 2 and 3 ) are as illustrated in Fig. la, b, c and d. It is to be noted that a machining allowance specified in Tables 8 and 9 1s the nominal maximum amount that would survive in spite of there occurring the maximum perqisslble negative deviation in case of an external dimension ( see Fig. 1 a ), or the maximum possibJt gqsitive deviation in case of an internal dimension ( see Fig. I b ). Hence, a particular casting may give a total machining stock, for example, in case of an internal stirface, equal to the machining allowance specified in Table 8 plus the maximum negative deviation permissible in accordance with Tables ~1; .2 and 3. as the case may be ( as applicable to that face based on the interpretation given in Fig. la ), plus the permissible draft in accordance with Table 10. Thus, when it is stated that a machining allowance given in Tables 8 or 9 is the maximum, it means that it is the maximum value allowed over and above the corresponding applicable dimensional deviation as per Tables 1, 2 or 3 plus the corresponding applicable draft as per Table 10. 4

5.1 Permissible deviations on centre-to-centre distance between cored holes, bosses, etc, shall be as given in Table 6. Table 6 Permissible Deviations on Centre-toCentre Distance Between Cored Holes, Bosses, Etc ( Clauses-1.1.1
All dimensions Nominal Dimensions up to 180 Over 180 up to 300 Over'300 up.to 500 Over 500 up to 1000 Over1OOOupto17OO Over 1700 up to 2 500 Over 2 500

and 5.1 )
in millimetres. Permissible Deviation Gass 1A * 0.90 f 1.20 * I.30 f 1.50 CciGssi f 1.50 + 2.0 f 2.0 i 2.5 f 3.5 f 4.5 f f f f * f 2.5 3.5 3.5 4.0 5.0 6.0

f 7.0

Table 7 Corner Radii ( Clauses 1.1.1 and 6.1 )
Nominal Wall Thickness, mm
1 -A

UP&O

Over O;gr
to 80 20

O;:
to 120 30

120 to 180 50

%
to 250 70

%zr
to 315 90

`3:;
to 0 120 to 500 150

Corner radii ( inside )
minimum value, mm

10

la External Machining

lb Internal Machining

Ic Machining of Step Dimension

Id Machining on One Side

NOTES R = Raw casting dimension; F = Finished dimension; M.4 - Machine allowance ( see 2.3 and 7 ); CT = Casting tolerance range as per Table 1, 2 or 3; and D = Draft ( see 2.4 aud 8 ) ( in this illustration SD represents the +ve draft as referred to in 8.3 and 8.4 ). FIG. 1 ILLUSTRATION OF MACHINING ALLOWANCEAND ITS RELATIONSHIP WITH CASING TOLERANCE AND DRAPE

7.3.1 If a surface requiring machining has a linkage or a reference with more than one point or surface, then the greater distance shall be taken as the nominal dimension for the purpose of deriving the applicable machining allowance. 7.4 Once it is prescribed that the specified machining allowance represents the amount of machining stock over and above the applicable dimensional deviation, it is no longer necessary to distinguish between machine moulding and 5

hand moulding for specifying the machining allowances. Hence Table 9 covers all sand castings, made by either machine moulding or hand moulding. However, in case of shell moulded casting the outer skin of the metal is relativJy less rough and more clean than that of ordinary sand castings, and hence a lesser amount of machining stock need only be removed to reach the clean inner layer. In view of this, a separate set of values covering the permissible machining allowance for this group of castings is specified in Table 8.

IS4891:1994 SDRAFI' 8.1The maximum permissible
8.4.1 f ve Draft - This type of draft is used where the design of a casting does not allow an increase or decrease of the nominal dimension more than ,20 percent of the specified value of the draft, over and above the applicable dimensional deviation. 8.4.2 + ve Draft - This type of draft is most commonly used and is applicable wherever the concerned face is machined or where it is not machined but the casting.design and application permit an increase in the nominal dimension in case of an external surface,- and a decrease in case of an internal surface. 8.4.3 -ve Draft - This type of draft is used where the concerned casting surface remains unmachined and the casting design and the application do not permit an increase in the concerned nominal dimension in case of an external surface, and a decrease in case of an internal surface. 8.5 A purchaser is free to indicate, preferably in the drawing, his choice concerning the kind of draft that may be provided. However, if not thus specified at the time of enquiry and the order, the manufacturer is free to use his discretion concerning the type of draft to be used during pattern making. 9 GENERAL In view of the foregoing, the total permissible change in a given nominal dimension of a casting would be the sum of the permissible deviation on the dimension in accordance with Tables 1, 2 and 3, the applicable machining allowance in accordance with Tables 8 and 9, and the permissible draft in accordance with Table 10.

draft per surface

shall be as given in Table 10. 8.2, While it, is theoretically possible in most cases to eliminate the draft by surrounding a given vertical surface with a core, this method is as it would substantially largely unfeasible, raise the costs. Thus in case of practically all a certain degree exposed vertical faces, of draft becomes unavoidable. The quantum of such a draft would vary depending upon of the vertical face, not only the height but also based upon such other factors as ood, plastic, whether the pattern is made of e of moulding or metal, its surface finish, the ty p" sand and process used, etc. While it would be logical from the foundry point of view to account for ail these factors in specifying the permissible draft, it would not be reasonable to expect a purchaser of castings to be familiar with all such aspects and ,be uncertain of the amount of draft the castings bought by him may actually have, depending on such factors. Hence, as a measure of simplification and avoiding contradiction, a distinction is made on the permissible extent of draft for a given height based only on the moulding process, which distinction has already been the basis of differentiating between Tables 1, 2 and 3. The Table 10 for draft is drawn up accordingly. 8.3 The draft provided can be of any of the following 3 types: f ve, + Ye, or - Ye This differentiation is illustrated in Fig. 2a, 2b and 2c. 8.4 The following basis is ordinarily followed in choosing the type of draft.
0 P NOMINAL DIMENSION

2a f

ve Draft

2b + ve Drafi

2c FIG.

ve Draft

2 ILLUSTRNION OP DIFFSRBNT TYPESOF DRAM
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Table 8

Permissible Machining Allowances on Shell Moulded Castings ( Class 1A ) ( Clauses 1.1.2 und7.1 and Fig. la, b, c andd)
All dimensions

in millimetres.
Overall Dimeonions

Nominal Dimensions of Casting

UD to'

`UP to

Over

Over

Over

-6 including 10

10 "8",: including 18 (5) 2.5 2.5 2.5

18 %nY including 30 (6) 2.5 2-5 2.5 2-5

30 %lo including 80 (7) 2.5 3.0 3.0 3.0 3.0 -

Over 80 %?

mcluding 180 (8) 2.5 3.0 3.0 3.0 3.0 3.0

5% Over 315 Yntdo %d" incluincluding 315 (8) 3-o 3.0 3.0 3.0 3.0 3.5 3.5 ding 500 (10) 3.0 3-o 3-o 3.5 35 `3.5

Ovei ,500 "8",P

including 750 (11) 3-o 3-o 3-o 3.5 3*5 3.5 4-O 4.0 4.0

(1)
6 10 18 30 80 180 315 500 NOTES

(2)
6 10 18 30 80 180 315 500 750

(3) 2.5 -

(4) 2.5 2.5

-

1 On the surface which wmes at the top in the mould at the time

of pouring, to account for the posrible higher presence of dirt, slag, etc. thereon, additional machining stock may be provided to the extent of up to 1/3rd of the values specified above or 1-Omm, whichever is higher. may be increased

2 When proof or rough machining is to be done, the machining allowances shown above. by up to 50 percent of the value specified above or 1.5 mm per face, .whichever is higher.

3 For grades of steel castings where the specified hardness is a minimum of 300 BHN ( the mid-point where a range is specified ) the machining allowance shall be restricted to less than 70 percent of the values specified above. The same restriction would also apply where there is no hardness specified but the minimum ultimate tensile strength is 100 kgf/mm* or above.

7
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Table 9

Permissible Machining Allowances on Sand Castings Made by Machine or by Hand Mouldiug ( Clauses 1.12 and 7.1 and Fig. la, b, c and d)
All dimensions in millimetres. Overall Dimension L Over Over Over Over Over 315 500 800 1250 2000 UR to UP to up to up to UD to and atid and and and inclu- ir,clu- inclu- inclu- including ding ding ding ding 500 3 150 800 1 250 2000

Moulding

Nominal Dimension of Casting P--h-7 up to Over

r

IJp to 18

Over Over Over Over 180 18 30 80 uu to up to up to up to and and and and inclu- inclu- inclu- including -ding ding 80 315 30

Over Over oVk; 3 150 5 000 8000 uu to UIJ to and and inclu- including ding 5000 8000 (13) 6.0 6.0 (14) 6.5 6.5 (15) 7.0 7.0

(1)

(2)
6 10

6 5.0 6.0 6.5 7.0 3.5 3.5 3.0 4.0 4.0 18 10 6.5 7.0 4.0 3.5 4.0 4.0 5-O 6.0 30 18 6.5 7.0 4.0 3.5 4.5 5.5 6.0 80 4.5 30 6.5 7.0 5.5 6.0 4.0 4.0 4.5 4.5 180 80 7.0 7.0 5.5 6.5 4.5 4.0 5.0 4.5 315 180 7.0 7.0 5.0 6.0 6.5 4.5 4.0 4.5 315 500 7.0 8.0 6.5 6.5 5.5 4.5 500 800 5.0 7.0 8.0 6.5 7.0 5.5 5.0 800 1 250 7.5 6.5 7.0 8.0 1 250 2000 5.5 8.0 9.0 7.0 7.5 3 150 2000 I.0 9.0 8.0 5000 3 150 9.0 9.0 8000 5000 10.0 8000 NOTES 1 On the surface which comes at the top in the mould at the time of pouring, to account for the possible higher presence dirt, slag, etc, thereon, additional machining stock may be provided to the extent of up to 1/3rd of the value specified above 1.5 mm, whichever is higher. 2 When proof or rough machining is to be done, the machining allowance shown above, may be increased by up to 50 percent of the value specified above or 2.5 mm per face, whichever is higher. 3 For grades of steel castings where the specified hardness is a minimum of 300 BHN ( the mid-point where a range is specified the machining allowance shall be restricted to less than 70 percent of the value specified above. The same restriction would apply where there is no hardness specified but the minimum ultimate tensile strength stipulated is 100 kgf/mm: or above.

(3) 3.0 3.0

(8)
3.5 3.5

(9) 3.5 3.5

(10) 4.0 4.0

(`1) 4.0 4.0

(12) 5.0 5.0

Table 10
Height of Face, mm bver25 50 80 120 180 250 350 500 800 1000 1200 "2:" 50 80 !20 180 250 350 500 800 1 000 1200

Permissible Draft
c )

( Clauses 1.1.3, 8.1 and Fig. 2a, b and

Permissible $;`A
0.40

-

0.60 0.85 1.15 1.50 1.75 2.00 -

Draft, in mm ~____~ Class 1 0.50 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Class 2 0.75 1.00 1.50 2.00 2.50 3.00 3.50 4.50 5.50 6.50 7.50 9.00
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ANNEX A ( Clauses 2.1.1 and 2.1.2 )
TYPICAL ILLUSTRATIONS DEPICTING THE NOMINAL AND OVERALL DIMENSIONS

If the Nominal Dimension is a the Overall Dimension is Sa being the corresponding largest dimension

If the Nominal Dimension is a the Overall pimension is Sa. For the Nominal Dimension c the Overall Dimension is SC. For the Nominal Dimension b the Overall Dimension is Sc

For the Nominal Dimension d the Overall Dimension is hd. For the Nominal Dimension hd the Overall Dimension is also hJ

9
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: l/14 C.I.T. Scheme VII M, V.I.P. Road, Maniktola CALCUTTA 700054 : SC0 335-336, Sector 34-A, CHANDIGARH 160022

60 38 43 { 60 20 25 235 02 16,235 04 42 1 235 15 19,235 23 15 832 92 95,832 78 58 1 832 78 91,832 78 92

: C.I.T. Campus, IV Cross Road, CHENNAI 600113 : Manakalaya, E9 MIDC, Marol, Andheri (East) MUMBAI 400093 : AHMADABAD. BANGALORE. BHOPAL. BHUBANESHWAR. COIMBATORE. FARIDABAD. GHAZIABAD. GUWAHATI. HYDERABAD. JAIPUR. KANPUR. LUCKNOW. NAGPUR. PATNA. PUNE. THIRUVANANTHAPURAM.
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